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Quantitative Evaluation of Non Functional
Requirements in an Early Stage
of Software Development”

Yasuhiro Saito

Abstract

In the beginning of a contracted based software development project, the
quality of a Request For Proposal (RFP) is extremely important for successful
development of a software system. The RFP is a document provided by a software
user company and used as an initial system requirements specification to ask
software developer companies to propose their technical plans to fulfill the
requirements. The RFP consists of various requirements information, and one of
the most important information is Non Functional Requirements (NFRs). It is
because NFRs define constraints of software architecture, and they also affect the
software maintenance cost and operation cost. Therefore, it is extremely important
to evaluate whether NFRs are written clearly enough or not.

In this thesis, three methods for quantitative evaluation of an RFP are
proposed. The goal of evaluation is clarity of description of NFRs. Firstly, we
selected a set of fifty-five important NFRs that should be written in an RFP. Then,
metrics to evaluate the clarity of NFRs was defined. The result of evaluations are
shown by total score and radar charts for the purpose to observe low clarity NFRs.
In a case study, RFPs from 29 projects were evaluated by the proposed metrics. As
a result, we confirmed that the identification of poorly-written NFRs became

easily recognizable by the proposed method.

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD1061202, February 3, 2015.



Secondly, for the purpose of automatic evaluation of clarify of NFR descriptions,
we proposed a machine learning approach using Random Forest and term
frequency of NFR key words extracted by text mining. An estimation model
trained from known NFRs automatically gives the clarity of NFRs in the unknown
RFPs. As a result of an evaluation of 26 NFR categories using 70 RFPs, 69.8% of
the estimation results showed identical score with human evaluation. And, 97.2%
of the estimation results matched human score if we allow plus or minus one score
difference.

Thirdly, for the purpose of automatic evaluation of without training data, we
proposed an unsupervised technique to evaluate the clarity of NFR descriptions.
The proposed method estimates the clarity based on term frequency of key words
related to NFRs. Three types of weights to key words are used, that is, TF-IDF,
extended TF-IDF and key words ratio. As a result of evaluation of the proposed
method and comparison of weight types using one hundred sixty one RFPs,
extended TF-IDF showed the best fit to human evaluation, and the correlation
coefficient between estimated clarity and human evaluation ranged from 0.22 to
0.43. The result shows that the automatic evaluation is possible to some extent

even if one cannot prepare training data for supervised machine learning.
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[E &R OB E RS T 2T F /GG OFEHEEZR 3.9(@)BIV
3.9b)DL =X F v — MR T, B FHMICELFEAN#E R A2 DNV T LT DT
DI, FEMAAE“1L7, “27, BEIO37 D 3 BEREFE 17, “27, “37, “4”BLUN“S”
D 5 BMEFEMELTWA. X 3.9 12kpL, NEEM), NEMAEH), [T77EA
FERR | e DN R 7 7o FE B I HOWTE, T X A7+ ANET L HEE REM
P E IS L DRE M ANEIE — B L CWD D, 2o /NEE | TiE0nTFRb T
MFICEDFAM & WA R Lo TWAZERROOLND. 61T, 5 B m &
3 BEPEREAM L D LTI TIE, b BePEREAR X B Bha¥ A ) & T B 3EAf | OFF
M ZNEDRENZENBDOOLID.

# 3.7(a) FUZ L7 ANOFEAMHE E A5 R (3 B PSR AH)

+1E [ F—H +1& -— -

/NEH 364 —my B BE HE K #EHE
FRL—av 12 11 1 50.00% 95.83% 0.353
BESE 20 2 2 83.33% 91.67% 0.619
-3 21 3 0 87.50% 100.00% 0.909
BHENSUR 20 3 1 83.33% 95.83% 0.505
AT L EE 14 10 0 58.33% 100.00% 0.381
DRTLER 18 6 0 75.00% 100.00% 0.631
EREHE 19 5 0 79.17% 100.00% 0.733
EEEE 16 7 1 66.67% 95.83% 0.415
TOERIER 13 11 0 54.17% 100.00% 0.120
LI AR & 17 7 0 70.83% 100.00% 0.556
XTI EELARIL 15 7 2 62.50% 91.67% 0.204
XTI 17 7 0 70.83% 100.00% 0.219
INRAD—FER 18 3 3 75.00% 87.50% 0.163
=gk 22 2 0 91.67% 100.00% 0.848
1 RIR A 5 19 5 0 79.17% 100.00% 0.500
RETHRE 16 8 0 66.67% 100.00% 0.467
FE79€R 17 7 0 70.83% 100.00% 0.495
NYOT YT RT L 15 9 0 62.50% 100.00% 0.455
N7y T ER 12 11 1 50.00% 95.83% 0.120
Ny FILE 18 5 1 75.00% 95.83% 0.373
1)7/:1) 018 13 10 1 54.17% 95.83% 0.307
EEEE 18 5 0 78.26% 100.00% 0.000
EEXE 15 9 0 62.50% 100.00% 0.301
10 16 8 0 66.67% 100.00% 0.392
RAID#& AL 18 6 0 75.00% 100.00% 0.640
TEiE 16 8 0 66.67% 100.00% 0.467
2% 435 175 13 69.84% 97.92% 0.430
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# 8.7(b) TFUH LT HL ANO AN HE E FEH (5 BYPEEEAR)

+1E =m . +1E

INER s OOBRRE |—HFE “mw

ARL—3ay 13 4 58.70%|  56.52%|  73.91%
BFEenE 19 3 34.78% 82.61% 95.65%
=Y 23 0 0.00% 95.83%| 95.83%
BRINTUR 21 0 19.57%| 87.50%  87.50%
SRTLEEE 12 7 47.83%  50.00%|  79.17%
AT LEH 17 4 32.61%  70.83%| 87.50%
EREE 14 5 65.22%| 60.87%| 82.61%
EEER 10 9 52.17%  41.67%| 79.17%
7Ot RAHER 9 10 60.87% 37.50% 79.17%
ALK E 14 8 32.61%  60.87% 95.65%
X1 TAEELANIL 11 8 50.00% 45.83% 79.17%
tXal) Tt 10 11 50.00%| 41.67%| 87.50%
INRAJ—KRERE 14 4 4783%  58.33%|  75.00%
ER=gItE 20 2 435%  83.33% 91.67%
1BHRIRR X R 17 7 15.22%|  70.83%| 100.00%
EREIHEHE 15 5 50.00% 62.50% 83.33%
FETFHEAR 16 6 34.78%  66.67% 91.67%
INYOTITORT L 9 14 52.17%  37.50%| 95.83%
Iy TR 17 3 39.13%|  70.83%| 83.33%
Yhs 3 aiE 10 8 41.30%  41.67%  75.00%
[EEEE 22 0 17.39%|  91.67%  91.67%
fEE %tk 13 9 4565% 54.17%| 91.67%
=1k e 14 7 34.78%| 58.33%| 87.50%
RAID#E % 16 6 3261%  66.67% 91.67%
TRt 14 6 39.13%| 58.33%| 83.33%
SARATLEERL 14 2 47.83%  58.33%|  66.67%
2% 384 148 38.71%  61.96%  85.81%
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# 3.8 H#EEl & T8 ¥l DR

=5 RE(FE _
INEE REFHEEA| T oo | spE—rreE | T
=R i) [ (]
AFRL—ay 1.33 1.71 0.38 0.017
& 1.88 1.92 0.04 0.575
SRTLMERE 1.21 1.63 0.42 0.000
BRNTUR 1.17 1.29 0.13| 0.266
L 117 1.42 0.25| 0.056
EEER 1.42 1.71 029 | 0.056
EBASE 1.88 2.00 0.13| 0.185
SARTLEE 1.63 1.88 0.25 0.011
FETIER 1.38 1.58 0.21 0.057
7Ot XHER 2.04 1.92 0.13 0.377
X1 TAEELARL 117 1.63 0.46 0.002
¥ TR 1.04 1.92 0.88 0.000
SRELHERE 1.50 1.75 0.25 0.031
INR)—R &8 1.04 1.42 0.38 0.017
YAIILARE 1.38 1.67 0.29 0.005
BRI 117 1.38 0.21 0.022
ER=gIEE] 1.38 1.46 008 | 0.162
LRt 1.38 154 0.17 0.162
RAID#E X, 1.33 1.58 0.25 0.011
N7V TER 2.00 1.96 004 | 0.802
INVIDTITVRT L 1.50 1.79 0.29 0.016
= x5k 1.38 1.42 004 | 0.747
[EEEE 1.00 1.21 0.21 0.022
{Z1E4nia 117 1.50 0.33 0.003
P AL iE:] 1.25 1.75 0.50 0.000
INyFILIE 1.13 1.42 0.29 0.016

Ty 1.38 1.63 0.26

——SUBLIFLANHESR — --- FEEFEAR
FRL—3v
NFRE 50 SEME

L RT LR

NYYFITYRT L BEER
NI TITER EREE
RAIDHE A VRATLER
TRIE FRE7ItER
S 0E T 7 RIER
THERIR R 5 X TAEELAL

'74“/7{(3@

U5t
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B03.9() I BYFAL FEATEAO A 00— Fv— b (BB
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— SV LTHLANHER --- FEBEFHER

ARL—avy
13y FIEBIER 300 &

X TAEELANL

LA X T A%
VOZHE a2

B43.9(b)  E BRIl E FEFEAMOREAM 5 AL — & F v — b (S BEREREAM)

3.9 H A & WY FE A R A4 AL — 5 T — b

3.6 F&H

ARETIE, NFR ¥—7U—FK% RFP o7 XA A= 720 L, T3
PR AR AN — R BIMMLZ D NE B Je~voy e 722010k, IR RE
M Y —h I DO& B E1TV, INFR F—U—Rifis —h 2/ER L. &
\Z, RFPOI/NEH | ORI NAE O % NFR ¥ —7U —RIZL0 B #) 34l 3
HZLEHAMELT, INFREF—U =R —F OBEERTVNER JZHETHY
B FEDOFIETHITF LT H VAN EET VAR L. T
VDT F VAN E DR G FAT OV TIE, 2 Be i, 3 BEPE KON B BEPE o % By
BEFEAG O TEDFEAN FIENA 2 THLINIZOWTI/NEH | ZEICFF 21T
W, THIE B 25 G 2 OFF M 21T o 7. 3RS R OB FEIZ DWW T,
TFUE BT H L AMI LD H B H#HEE FEAD &R (SR D T 'R A 2 — BR D
BN TIETHD c M EOFHEICLV DB L2772,

FEERORE R, 3 B MEREAM M OB P REAT & e L T — B A R Lz,

3 BEBEFEAMICOWT, TU ¥ A7 4L AN K DHE E 5 e LREAN & 12 L2 FEAM 23
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— L TWDNEIMDITOWTH AL —ERKIL, 69.8% TH-o7-. 7272L, —
RN T10%%E B2 T-bDIX/NAH 126 HONO 13 il THY, [/NEH 112>
WO REAM 23 8 W EEI xF S & L7z RFP 3D VW o R ERH 7=, —F,
Mt EOHE R ETIIITFRED - U £ 54% Th o7z, Ziub D E B
i B1Z, NFR ¥ —U—RIi2L% RFP OIEHEAE E 0k WA O e &7
M2 ETHVAE A CTHHLIEERL TS, 2720, [VNEE | OFFAf
Wi RFP 2S5 IZiB LT, 7l %t 5 RFP OFHM 5 R OMR 70 &b &
BHIENAZDOBETHS.

WIZ, BEVFEALE T VORI OV TR AT o7k 5, B BhFFl & F8)
P S — T AL AT NERE 11X 26 HORNO 11 HTHY, EEDK
42% Tholz. ZThH O K6, [VNHHE |4 NFR ¥ —7U—RTH#) 7/ i 75
ETNVIEH THHEE 2D, NFR F—U—RORESLCKEELEZTET LD
Fa—=U T EITW, TV X LTV ANDREEEODLIEN S HOMETHS.

RKECTRELZABFMTT VL, NFR ¥—VU—FI2X% RFP O HE
A AT DO A REMEZ R TH DO THY, RFP (ZF0 Rk S 7= IE 1 fE 25 14
DB N THLINEI A BB M LR REFIH T 5281280, =2—W
EXRUVEDHE W F A BLU TR 7 N =27 B et x0 Bt T T RFP
DOmEM FIZHERCELAENRET NV THLEE XD,
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FA4E HBEFEICIoGTUVFEHERGOEETME

4.1 BME

# 3 mTIX, INFR ¥ —U—Rgkfli > —FZ/ER L, NFR % —U—RIZX%
VNIEE ) OB BhRF T T A2 [43]L, RFP (Zitdk SN E Ao
HIESOREMIZOWTHIMEEZMFE L. UL, HATHoEE L5 B
T T LTI, 87 —Z2ORIEVIBL RFP o7 VB L W& D
BT T — ZVERRAZ D 0D T HO W TR E N H - 7.

ZIT, RETEV=v 7 POIELT 161 0 RFP Y77 =LY
L7z NFR ¥ —U—FZ/NEB ZRE AT, RFP OFE7V &2 S8
T — A E Rt R U, GRS L= /NTEH B ST L7- NFR & —
T—RIZOWTIEfHek B 22 Bozl) 2L T, RFP o7 %24 Lz
A Th, RFP ([ZElR SN2 T/NH H |2 ZAl 72 U CRFAl 3 280 7 8 12 L b 7
W3 DOBER T FIEICOWTIREL, M35, £22C, 3 2O FED
247972012, 161 D RFP IZHOWTF #4217V, FEIFEMED L
WACEVHE N2 T IEEREET 5. £i2, BINEBREL T2 UM Y8 0 —
DTHLITAZNV LTI LD B %175, 35D F{EX, 7w TF-IDF
EIZLD0 D, TF-IDF {EDOZEZZILRLIEB DB RNN—27 DB 2 T7 % )i
MAL7zd —U—RIICLDbDTHD. ENENDFIETHE, NFR ¥—TU—FRD
HEMEEICLE2EAEZHELEINFR ¥ —U—REH IR 22725 H
LCRHE 4%, LT, 4.2 TEEMZEICOWTIR S, 4.3H TIHEE FiE

DFEME R, 4.4 i CIEEBRERICLD3 2O FEOLBFFMEITY. IHIZ
4.5 #i TIEPLEE TF-IDF &¥x—U—RibaH Wz RFP §H i 077 AZY 7|2

DWNTOBIMEBRIZOWTR, 4.6 HiTELoHziR

4.2 BEEWHR
HEAR B LD T, B TRl SN IE AT R N O BB &Y

b= (11}
%
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i 9204771, (1) AR S Tt b SR o dh B &4 SR IT H 5\
IXEEEELCORMFEANZ T 5E T VT T 20F%E[34] [35], (2) A v hed%
AW Z Rk &y #r[86] [41] [44], (3) =2— SR HE SR 347 [37],
(4) B =BT NMIHEDGRICEDE R =T L O E[26] [28]7:L
MmdHs. Lonl, (WD)IFY 7 =T FRERE T/ 7 =7 B R A E O %
TV TPTID DY — ) THYD, KRR ELTWDHHE it TR TO
2—HHEROFEMET L ELTEE Y TiEARW. (2)IFF ey ZH 0 TRX
BT EORNWY T 2 TR B 2R T2 MEL TR, BERmE
ERIL CY 7MY 2 TR FHC KBS B 52 F 2 TH DAY, FAfh By & 5
T5. (B)IFERLEESNTTHIEZEHELTEY, ERGEOE &N
icE L LTV, (4) Tt A% NFR 2 8a 12X 8L, NFR IZH
HAF T Z B BIZITON, 7rY b E ERENIXIT - TR0,

%72, IPA SEC T3, TFFa A MVE MR LT, NFR Otk +5
PEEZFERAFEEZENDOK R —hOR—UHLEREFEER—TH ORI O %
AW FEMERE B FLIR N T U R B LTV 5 [45].

RS0 o A b B R AT FE AR : ERALERFE AN T R

= (BERMAHEENDOK R—bDR—=8) [ (FERALEEE L=V O T)
ZhE NFR ¥ —U—RCEXH TRET5HL

FHEERE B R R + o PRI S A NFR ¥ — U — R N TR

= (% RFP ® NFR F—U—FHERKDOEE)/(RFP 7% ZXh2{kD NFR
F—U—NHELE )

L7508, RO NFR Lk N EICOW TR T2 81X TER W,

F7o, TIERBEE R 7L —ReE Ml ) IC KD IERERE R 7L — R B T B3
DICED AT O T IEMRE T FEM o — R IZRE S L, FEMRE 2k E
57 AR ZET DN, B EM|FOTIBENEFICOVWTEALHRL LT
DEBFANIZIT > TRV, £72, RFP 2o IEMREE R L —F2H it 457
R AL SORFHZNT DM E R DD,

ARECTRRETIMET ML, VNEB IZEICABMICE &N T52
ERARETHY, L B/ NFR ICHOWTH RN EAZISICHIEICT B X
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MEIMETE BT T HILEN AR THLRICB W TEMERDD.

4.3 REFZE
AETIL, 161 £® RFP 226 L7 NFR ¥— U —FRO HEBLHHEZ AW

THRHET2 3 2OREFED NFR ¥—TU—ROELM1TERL, NFR FH
AaT7 D HTIEIZOWTHE D,

4.3.1 NFR¥F—DU—FOHH

IWHE LT 161 D RFP 7% A& L, 4 RFP 2 CERALELIETF A
N —2%E%tHRELT, THXFANTA=2712H0 NFR F—U—R&EHH 35,
L7 NFR ¥—U—Ri%, [/hNHHB JOWN, 5 3 BT/ T7F L7 5L AL
DOFRFEREv=aT VMO RNTIR W —F | Thol AWM /NNT A,
(772G, TeXaUT 48 H ), TRENRIBIOTIA A ETEW»— 2
R LSBT OWTRELEZITW, v v 7Lz NFR¥F—U—FDE
INZH oo T, HBBHERDRWE S T, R<STHLWEGE THNITE
ROBEEMEREWETHIEEEOBREEN ) (21, le—KFRF0v
R, M2V T4~ ROA AT A, R AT LR~ =
2T VR E) DB ZIZHESNT, NFR (T8 AHEEEBMLZ. KIET
NFR ¥ —U—RF~OEHLFTFTFETHLHINFR F—U —REEH IOV TR~
5.

4.3.2 NFR¥F—TJ—FDEH

[VNEE JICwyE 7SN O NFR $F—U—RIZOW\TO H B FE A
m W REP L, VNI OFER N A OB RE SIZ DWW TR 23 @ W 2L HE E S
o, UL, f5E D NFR ¥—U—RKME—® RFP IZEFLTHI T L5 4
X, TOHBEOROAKEL, BE 2 NFR F—TU—REERLRW. /2, HE
BEE D720y NFR F—U—RThoTh, BE<HLWEAELLCORMHE
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ThIVXEEELHY, /NEEH  OFRRBNEFEORAEIDE NI ENE LD,
ZIT, B ELZ RFP O T, flx® NFR ¥—U—RKREOREEETH
L0 ERTIEB THAHAINFR ¥ —U—FEHK I #/NEE vy 7E7
NFR ¥—U—RFOHBUHENS (B H1EIX 4.3.3 HESR) ROLZEN N
PLLRD.

— I, 3 BUOBEOEBEELREALLLTHEMIIR T HIEEL
T, TF-IDF #ERNIESHWSR TS, TF-IDF EITRBRAIR T IETHY, &%
SFRIEEPIR—BEIN TS, TF-IDF (EIXLENSR A /2 —T — K&l
HL, XEICGRBESN TWINAELZEBEBNICRHFE ST FRELLTHEAIND
r—A0n% . L, TF-IDF EOMBEREL T T LS X EEL R ST L5
BB NAITIZ /2D R B0,

WIETIE, 3 DOFETHHHEA TF-IDF, $L3E TF-IDF 8L OF—U—F
WoOERE, ZROICIVREHLEZEAELTOINFR F—U—KfE$ 112201 T
IRV

4.3.3 B RUVIETF-IDF &L¥—7— KLt

b — %72 TF-IDF {EHICEFEINOHGEWIZLL TOEHLZ L2 DL EFRINT
W5[32].
TF-IDF_Weight(w,d) =TermFreq(w,d) * log (N/DocFreq(w))
Z C,TermFreq(w,d) 13 XL EJHN TO HEwWwO HBLHEE, N X2 XEK,
DocFreq(w)iZ HiEwa & e SLEHTHD.

TF (33XF d IZBITHEWOBE THY, BHENEWIIEREEELD. —7,
IDF [3EEWHAEL<DOLFICRNDIFE/NSRY, FiEDOLEICENDIZLERELZ
2.

oL, o7 vy TF-IDF FiETlE NFR —U—ROHBUBEE DN EAEL T
MO TRESHET D, REFIEIL, EHROLEOES TH2D RFP ITKLTI/NA
NZEDE BRI Z H e L TRY, [d—d NFR ¥—U—R23F5ED RFP (248

FLCHELT 28 A O M2 B AT IC LD 2 2R DL BN DS, £z, %
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¥ RFP IZHBLT 5 NFR ¥—U—RFEEENEHNEZ 2N, £2T, 2 &
HOFIEELTHTU/NAE 1wy 7 LIz NFR & —7 —R OfGRE72 8 A4 %72
FTI2ODFIEEL T 7 V7 TF-IDF ZJRiE L7 FIEE R R L TVD.

TF-IDF OJEIRIZ OV TR 2 72 FIEDMRESNTODA, [Log BLOSC#EH
DX —KZEVERET 5 FikERAL, TitoRXIZLviLiE TFIDF Ths
Ex_TF-IDF_ Weight(weun drgp) % H H 5. SHEOIRIF2EL TD. ZOFIEICK
v, BB 2385 TR\ NFR S5 —0 — R Ol & H U5 B 2580 TV NFR
F—U—RIZRHL CTEDEE LT HIENTED.

Ex_TF-IDF_Weight(wsus,d-4) = Ex_TermFreq(wsus, ds) * Ex_IDF(w )
ZZT,
1+ log, Weyp

Ex_TermF ) =
X_lermkrreq (Wsub rfp) logz Wsubn

Ex_IDF (erp) - 10g2 (Nrfp/wrfp)

ZZT,

Ex_TermFreq :RFP 7¥%AN2{KIZEITDH NFR F—7U—R H B4 E

Woub: REP 7% AERIZEIT 545 /NAH 1128 9% NFR % —U— R0 H B A
Wsubn: 45 [/NE B 128 % NFR % —U— N O# L

Ex_IDF :RFP 7% AMKRIZH175H NFR ¥ —U—R03HBL9% RFP %

N :aHlixf 5 L7- RFP Ofa %k (B4 REBR T 161)

wrp A T/NEE ZE TS NFR F—U—R2BHBIL7Z RFP Ofk#KL

3 HHOFIELL =T DB R FITES N5 (CED BT
IZDNWTilk %, ZZT, F—ﬁ‘/l:t[39]&li%%ﬁ@a%é%%ﬂ“ﬁi%ﬁﬁ%&%ﬁ’@
HY, EGEE N I 7287205858 V O3 (Type-Token Ratio) TTR =
VIN TREND. AFEOF—T—RIIFLL FOX TR T 5.

TKR=VKk/Nsub
ZZT,
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TKR: ¥ —7Y—K It (Type-KeyWord Ratio)
Vk:RFP BT A/NEH 1ICEI 35 NFR ¥ —V — RO ALK
Nsub: [/NEH JIZJET 25 NFR ¥—U—R D%

161 o RFP XvosfiiL, NEEMEjIZvye sz NFR F—U—FDHH
BEPREIZLVE L7 k9E TF-IDF, i TF-DF B3XOF%—U—RbD 3 2D Fik
ICEDBEAE NFR F—U—RNHBBEE DO —#E2FR 4.1 (TRT. £ 4.1 12158, B
#i TF-IDF 0% —U—RiZo>W T, 728212 T2V —T7 v 8 NFR §—U
—ROEGAEOISNTHBUBEE S WA 121, NFR $—U—R o H B O f2 2
MKREL, EAID TRERMEZ LD, IRk TF-IDF (348 %A R T VE
IZMZoNLZenbnd. ZoZilL, JE5E TF-IDF O54E121%, £<d RFP (24
I BLT 5 NFR % —U — RO /e B AT K DRI R AR IR 528030
5. —J5, Hifli TF-IDF % —V—KiZ£<O RFP IZHEZEICH LT NFR
F— U — RO/ BATTIC R ZE S K& D, £, F—U—FHiZo»
TIFHFFED RFP ICEPLTHILTS NFR F—U—ROEALMFICHONTE, £
DD FIEE L TR Z 5TV,

4.1 |ZHifl TF-IDF & NFR & —U—RHBUBEEZH B D% NFR F—
T —RIEIZWE 7255 ORRERL, X 4.2 [2355E TF-IDF & NFR F—7—K2
HHL+% RFP %% ¥l RFP #7384 NFR §—U—PRIJEIZIE N5 50O BGRE
A1 X 4.1 128D, NFR F—U—ROHBEBEENE WA IR W CHERE TF-
IDF 1348 TEBN N KN ENFEDL, $E5E TF-IDF 1% NFR $—7—R23H
Bl3% RFP £8P AL O FEIR ISRV TR RIIZ B O EE 72D, NFR F—7 —KH 8L
BUITRESHBINIZNWZEERLTCND, ZDZ 0L, 4538 TF-IDF (X5 INFR ¥
—U—REE 2, F5E RFP IZEP L THBELT 2 —MHICZ LUy NFR ¥ —U—F
DI @ VRl AR A R D AR T2 7 e 2 LTl &, k% <D
RFP ICHBLT 5% —U—ROEEMNE LIS EE AR > TV AZen bbb, RIA
Tl%, INFR F—U—F#%)125% RFP OFHliA= 7 H HO T IEICHOW TR <5,

ozt

I
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#F4.1 3ODOFEICLHEHS ENFRIF—U — FOHBHEE (kB
NFR¥—7—F YhEETF-IDF [ B #iTF-IDF | ¥ —D—KLk| HIRHEE | HIBRFPHL
HEE (B 4066 47.460 0.182 10 6
=RINGE 2.944 17.238 0.091 3 3
F—IJ—F|EHILE 2.510 12.662 0.061 2 2
B33 [RILARRUR 1.453 7.331 0.030 1 1
LB RERER 2.907 14.662 0.030 2 1
BERIL AR R 2.907 14.662 0.030 2 1
RIS B 2.907 14.662 0.030 2 1
iHARL AR R 2.510 12.662 0.061 2 2
2T =TI 1.453 7.331 0.030 1 1
BEELARSR 4.169 31.655 0.061 5 2
N—FTARIIGEERE 1.453 7.331 0.030 1 1
S HUEE 2.510 12.662 0.061 2 2
SRTLERE 1.453 7.331 0.030 1 1
ZIJL—Tyk 4040 257.958 0.758 96 25
ZAIL—Ty BiEfE 6.493 149.395 0.091 26 3
BAXIL—Tyk 2510 12.662 0.061 2 2
VPNR JL—T vk 2510 12.662 0.061 2 2
IeYiEd | 3.568 129.060 0.727 47 24
F oS4V 3.560 30.054 0.152 6 5
LARYREA Ls 3.662 145536 0.727 53 24
LRARU R BiE(E 8.584 219.928 0.030 30 1
B—2TTIOUR 4.687 95.280 0.242 22 8
WiEE 3.467 68.113 0.515 21 17
LN 2.650 259.685 1.606 162 53
BLUT 4315 140.385 0.455 41 15
BALST 3511 26.655 0.121 5 4
RS 2.907 14.662 0.030 2 1
TAT—T45L—bk 4828 36.655 0.030 5 1
AEFERAE 3.440 37.449 0.273 9 9
FRER=E 6.081 248.796 0.212 55 7
N—FRTARIBE 4838 136.306 0.303 34 10
ITYRT—UELERE 3.757 21.993 0.030 3 1
T—5E 2.292 197.940 1.818 139 60
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4.2 PL9E TF-IDF & NFR ¥—U—FRH 3l RFP

4.3.4 RFP @ NFREFEIR 27

ETHTFEOLLIZ/S7- TF-IDF FiEIE, $H5 LT ERERIZTBNT
RN EBICE KHIL T HZ LA T 246 THDH. AR B IE, £
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